Interaction of anesthetics and catecholamines on conduction in the canine His-Purkinje system.
The findings in papillary muscles that epinephrine facilitates conduction at Purkinje fiber-muscle junctions and in the endocardium are consistent with older observations that activation of myocardial beta-adrenergic receptors speeds conduction and activation in the heart and thereby increases the synergy of contraction (46,47). The cellular mechanism underlying this action is probably increased cell-to-cell coupling between muscle fibers secondary to elevation of cyclic AMP (19,48). However, the findings that epinephrine alone or with halothane transiently slows conduction in the Purkinje layer while simultaneously improving conduction across Purkinje-muscle junctions and in the endocardium may represent proarrhythmic actions. These actions could facilitate arrhythmogenesis by transiently increasing regional differences of activation and repolarization times in the conduction system and myocardium and thereby increasing vulnerability to induction of reentry by premature impulses. Such a proarrhythmic effect could explain an older observation that low-dose norepinephrine infusions decrease the threshold for induction of fibrillation by two premature beats in pentobarbital-anesthetized animals (49). The cellular basis underlying the different responses of Purkinje fibers and the endocardial muscle layer to catecholamines, in which velocity decreased and increased, respectively, is not known. Our working hypothesis to explain this action in canine Purkinje fibers is a mechanism involving activation of WB4101-sensitive alpha 1-adrenoceptor, G-protein coupling to phospholipase C and the generation of DAG and IP3 leading to modulation of cell-to-cell coupling, which is potentiated in the presence of partial uncoupling by halothane. The different responses of Purkinje and myocardial fibers are speculated to result from differences in the relative density of this subtype of alpha 1-adrenoceptor, differences in the subcellular effector coupling mechanisms, or differences in the specific connexin proteins forming gap junctions between Purkinje and myocardial fibers (50).